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INTRODUCTION

This report provides a review of four major weat her events of the spring of
1997:

- An outbreak of tornadoes and flooding on March 1.

- A severe snowstormin the northeast on March 31-April 1.
Severe flooding in the northern plains in April.

- Aviolent tornado outbreak in Texas on My 27.

These four events resulted in an estimated 107 deaths and at | east $2-3
billion in danmages.

TORNADOES AND FLOODING -- MARCH 1, 1997

On March 1, 1997, a severe weather situation with tornadoes and very heavy
rainfall erupted along a nearly stationary front from Texas to West
Virginia. At nid-afternoon on Saturday, an outbreak of strong to viol ent
tornadoes in Arkansas, northern M ssissippi, and western Tennessee resulted
in 29 deaths, including 26 in Arkansas. Several of the tornadoes have been
estimated as Fujita scale F4 intensity, with winds in the 207-260 nph
range. This was the deadliest U S. outbreak since March 27, 1994, when 42
people were killed in Al abanma, CGeorgia, and South Carolina. Fortunately in
this outbreak, the National Wather Service issued tornado warnings from 10
to 32 mnutes before the tornadoes struck, using NEXRAD radar to provide
much nore lead time than previously possible.

This event also produced unusually heavy rainfall from northeast Arkansas
t hrough western Tennessee and sout heast M ssouri, and into rmuch of

Kent ucky, southern Indiana and Chio, and Wst Virginia. |In nany areas, the
rains fell on nearly saturated ground left by the snows and rainfall of the
past few nonths. In parts of northern Kentucky, rainfall rates averaged at

| east one inch per hour for a 12-hour period on March 1
Following is a state-by-state account of the inpact:

Arkansas--26 people killed by tornadoes; 18 counties declared federa

di saster areas; approximately 1200 hones danmaged or destroyed. Arkadel phia
was hardest hit with sections conpletely destroyed. Following is the
prelimnary tornado track information for the nost deadly of the F4

t or nadoes:

Tornado path began in the southwest part of Cark County with major damage
and loss of life in Arkadel phia. Damage path width of .25 to .60 miles in
this area with sone F4 danmage. Tornado continued t hrough Hot Spring County
and nuch of Saline County, and reached F4 intensity across a .80 nmile
danmage path as it noved through the Shannon Hills area and finally into

Pul aski County. Total path Iength was 80 miles. 16 people were killed by
this storm

Texas--Two killed by severe thunderstorns and hi gh w nds.



M ssi ssippi--Two deaths as a result of tornadoes. The M ssissippi R ver
exceeded flood stage at several points, including Vicksburg, due to
i ncomng water fromthe Chio River

Tennessee--Si x people killed by tornadoes and flooding; 12 counties
decl ared federal disaster areas; about 900 hones danaged or destroyed.

Kent ucky--21 people killed by flooding; 101 counties declared federa

di saster areas; over 75,000 hones damaged or destroyed, and $250- 500
mllion in danage. The Chio River crested on March 7 in Louisville at
about 16 feet above flood stage. The town of Fal nouth (popul ati on 2700)
was al nost totally destroyed, with water over 8 feet deep in town. The
24-hour rainfall anobunt of 10.48 inches in Louisville erased the previous
state record of 10.40 set in Dunnor on June 28, 1960. Louisville's storm
total of 13.04 was also the greatest of any of the reporting stations with
data avail able thus far

Chi o--Five people killed by flooding; 17 counties declared federal disaster
areas; over 5500 hones damaged or destroyed, and over $200 million in
damage.

| ndi ana--One death due to flooding; 13 counties declared federal disaster
ar eas.

M ssouri--One death due to flooding.

West Virginia--Three people killed in flooding; 16 counties decl ared
federal disaster areas; over 4000 hones danaged or destroyed.

The above danage estimates are prelimnary and subject to revision, and
several states have yet to provide final estimates. A total of 67 deaths
have been attributed to this event, with danages estimated at approxi mately
$1 billion overall. The last significant flooding along the Chio R ver
occurred in 1964, resulting in 11 deaths and about $50 mllion danmage.
Since that time, a great deal of devel opnent and increased popul ati on on
the region's flood plains have increased the vulnerability for some of the
people in the area. Prior to 1964, the "great flood of 1937" was even nore
severe, with sone towns erecting flood walls shortly thereafter. These
flood walls (including one protecting Louisville) prevented this year's
flooding fromtaking an even greater toll

Total Precipitation (inches, amounts of 3.00 or more), February 28 - March
3, 1997, as reported in National Weather Service bulletins:

Lat. Lon.
St Station dg m dg m Precip.
AL Al abast er 33 15 86 49 3.49
AL Gadsden 336886 5 4.72
AL Muscl e Shoal s 34 45 87 37 3.55
AR Jonesboro 35 50 90 39 3.12

GA Gainesville 34 18 83 51 3.15
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OH Sal em Cent er 39 382 16 6.21
OH Sout h Poi nt 38 25 82 34 6.44
TN Br adf ord 36 4 88 49 6.31
TN Cades Cove 35 34 83 51 3.51
TN Canden 36 488 6 6.05
TN Crossville 355785 5 4.04
TN Dyer shburg 36 089 24 7.51
TN Hunbol dt 35 49 88 54 5.25
TN Hunti ngton 36 188 25 3.57
TN Jackson 35 36 88 55 5.30
TN Medon 35 28 88 52 6.79
TN Menphi s 35 390 0 5.50
TN Morri st own 36 10 83 24 3.71
TN M. Leconte 35 39 83 26 4.92
TN Nashville 36 8 86 41 4.51
TN Newf ound Gap 35 34 83 25 5.80
TN Rut herford 36 8 89 0 10.52
TN Sugar | and Cent er 35 41 83 32 3.13
W/ Al exander 38 47 80 13 4.15
W/ Buffal o 38 37 81 59 6.83
W/ Cairo 39 12 81 9 4.32
W/ Charl est on 38 21 81 38 4.89
W/ d ar ksburg 39 18 80 14 3.41
W/ Creston 38 57 81 17 5.12
W/ Cross Lanes 38 26 81 46 5.92
W/ El ki ns 38 53 79 51 3.47
W/ Fell owsville 39 20 79 50 3.33
W d ady 38 48 79 43 3.48
W/ Hamlin 38 17 82 6 5.56
W/ Hunti ngton 38 22 82 33 5.19
W/ Manni ngt on 39 32 80 20 4.00
W/ Par ker sbur g 39 21 81 26 4.49
W/ Phi li ppi 39 980 3 3.98
W/ Rock Cave 38 50 80 20 4.18
W/ Sandyville 38 54 81 40 4.77
W/ Spencer 38 48 81 21 6.23
W/ Terra Alta 39 27 79 33 3.08
W/ Val | ey Head 38 33 80 2 3.07
W/ Webst er Springs 38 32 80 25 4.70
W/ West Uni on 39 18 80 47 3.79
W/ West on 39 2 80 28 4.38

Note: Data for numerous additional stations are available fromthe
National Cimatic Data Center (contact information shown at end of report).

Description of Figures (times are UTC, subtract 5 hours for Eastern
Standard Time, 6 hours for Central Standard Time):

Figure 1: GOES (geostationary) colorized infrared i nage at 0915 UTC on
March 1, 1997, show ng thunderstorm devel opment from northern M ssissipp
nort heastward through the Chio Valley. The col dest (strongest)

t hunder storm t ops appear dark red.



Figure 2: GOES visible image at 1515 UTC on March 1, 1997, show ng
t hunder st or m devel opnent expandi ng sout hwestward into Arkansas.

Figure 3: GOES visible image at 2045 UTC on March 1, 1997, show ng
tornadi ¢ thunderstorns over Arkansas (arrow shows tornadic cell near

Ar kadel phi a) .

Figure 4:. Rainfall analysis (contour) for February 28 - March 3, 1997.

Figure 5: PCES (polar orbiting) AVHRR enhanced i mage showi ng Chio R ver
fl oodi ng on March 10, 1997.

NORTHEAST SNOWSTORM -- MARCH 31 to APRIL 1

On March 31 - April 1, the northeast was hit by a major
snowst or i nor' easter that produced 1 to 3-foot snowfall totals over a large
area of southern New Engl and into sout heastern New York. Boston recorded
its third-heaviest snowfall on record with 25 inches. This anmount roughly
equal ed what had fallen thus far during the 1996-1997 wi nter season in
Boston (as contrasted with over 100 inches for the 1995-1996 w nter

season).

Several hundred thousand customers were w thout electricity during and
after the stormdue to the heavy/wet nature of the snow. This included
approxi mately 250,000 custoners in Massachusetts, over 100,000 in New York
and about 85,000 in Connecticut. Damage to trees in the area was
extensive. H gh winds were also a problemwith gusts in the 50 to 70 nile
per hour range common along the coast. In Boston Harbor, the tip of one of
the masts of the USS Constitution ("Od Ironsides") was sheared off by the
winds. Blue Hill Cbservatory reported a wi nd gust of 72 nph.

Several |ocations which reported their water equivalent for the

precipitation included (val ues shown in inches): MA--Fairhaven (3.53),
Hul | (5.32); RI--Providence (3.06), Tiverton (3.08), N Foster (3.58).

Snowfall (amounts of at least 20 inches), March 30-April 1, 1997,
as reported in National Weather Service bulletins:

Lat. Lon. Snowfall

St Station dg M dg m (i nches)
NY East Jewett 42 14 74 8 37
MA MIford 42 10 71 31 36
NY Platte O ove 42 10 74 9 35
MA Wor cester 42 16 71 52 33
R Burrillville 41 53 71 23 31
MA Shrewsbury 42 18 71 43 30
MA Blue Hill Cbs 42 13 71 7 30
MA East Wbburn 42 29 71 6 30
MA Mar | bor ough 42 21 71 33 30
MA Nort hbri dge 42 7 71 41 30
NY W ndham 42 18 74 12 30
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NH Wear e 43 5 71 44 20
Rl Provi dence 41 49 71 25 20

Note: Data for numerous additional stations are available fromthe
National Cimatic Data Center (contact infornmation shown at end of report).
Description of Figures (times are UTC, subtract 5 hours for Eastern

Standard Time, 6 hours for Central Standard Time):

Figure 6: GOES visible inmage at 2045 UTC on March 31, 1997, show ng well -
devel oped nor’easter.

Figure 7: GQGOES visible image at 1302 UTC on April 2, 1997, showi ng the
snow cover left by the storm (note the Finger Lakes in central NY state).

Figure 8. Snowfall analysis (contour) for March 31 - April 1, 1997.

NORTHERN PLAINS FLOODING

A long winter of nunerous heavy snowstorns and the ensuing spring snowrelt
accounted for this disaster. Al so, an early April blizzard which dunped up
to 3 feet of snowin parts of the northern plains nade river |evel
forecasting even nore difficult, as the water content and rate of nelting
of this new snow added another variable to the equation. Several records
set by the Red River included:

Wahpet on--19. 2 feet
Fargo--39.6 feet

Grand Forks--54.0 feet
Penbi na--54.9 feet

The Red River broke a 100 year flood crest record of 39.1 feet at Fargo, ND
on Thursday, April 17th, 1997, when the river crested at 39.6 feet (22.6
feet above flood stage). Federal disaster aid was nade avail able for
peopl e and conmunities in the Dakotas and portions of Mnnesota. The

decl arati on covered damage resulting from fl oodi ng, severe w nter storns,

hi gh wi nds, heavy spring rain, rapid snow nelt, and ice jans.

Nort h Dakota reported seven deaths, while M nnesota reported four deaths
due to the flooding. Approxinmately 90 percent of G and Forks was under
water at one point as the Red River crested at 26 feet above flood stage
and remai ned near that |evel for several days. Approximtely 60,000
residents were forced to evacuate Gand Forks and East Grand Forks. |In the
Grand Forks area al one, overall danages and cl eanup costs were estinmated in
the $1-2 billion range.

The M nnesota River also caused a great deal of danmage, although |ess
extensive than the Red River. Finally, North Dakota's Devils Lake expanded
to nore than twice its normal size, which caused local flooding in the

ar ea.



This was the third major flood event of the past five nonths in the U S
The first two were the California and northwest flooding of |ate Decenber -
early January, followed by the Chio Valley flooding in early Mrch

Damages for these events (conbined) probably exceeded $4 billion

Description of Figure (times are UTC, subtract 5 hours for Eastern Standard
Time, 6 hours for Central Standard Time):

Figure 9: PCES AVHRR visible inmage at 1947 UTC on April 12, 1997, showi ng
t he extensive snow cover and swollen rivers in the area.

TEXAS TORNADOES

On May 27, 1997, unstabl e conditions devel oped al oft as an upper |evel
system noved over Texas fromthe west. At the surface, a cool front noving
south was intersected by an outfl ow boundary from a thunderstorm novi ng
southwest in central Texas. Conditions in this part of Texas were warm and
hum d with a southerly flow and dew points in the md to upper 70's.

Vi ol ent thunderstorns then erupted over central and south central Texas
during the afternoon, producing at |east six tornadoes which deci mated
parts of four counties fromWco to Austin.

One tornado destroyed an entire subdivision in Jarrell, Texas, in
WIllianson County where at |east 27 people died and dozens nore were hurt.
Al so, two people were killed in Austin (one by flash flooding), bringing
the overall death toll to 29. A tornado warning for WIlIlianmson County was
i ssued by the National Wather Service 35 minutes before the tornado struck
Jarrell. Danmages were estimated to be in the $50-$100 million range.

O her locations that received very high thunderstorm produced w nds

i ncluded Austin with a 71 nph gust and Kelly AFB with a 122 nph gust.

The Jarrell tornado was probably a Fujita scale F5 tornado according to
Nati onal Weat her Service officials who surveyed the area. Less than one
percent of all tornadoes are rated that severe. Last year's only F5 hit
Cakfield, W on July 18. As of My 28, 1997, 67 tornado-rel ated deaths had
been reported nati onwi de versus 24 for all of 1996. Al 67 of these deaths
have occurred in tornado watch areas (i.e., watch active at the tine).

H storical tornadoes in Texas that were even nore deadly include:

Saragosa - May 1987 - 30 killed.
Wchita Falls - April 1979 - 42 kill ed.
Waco - May 1953 - 114 kill ed.

Description of Figures (times are UTC, subtract 5 hours for Eastern
Standard Time, 6 hours for Central Standard Time):

Figure 10: GCES colorized infrared i mage at 2045 UTC on May 27, 1997,
showi ng expl osi ve t hunder st orm devel opnent over parts of Texas. The
col dest (strongest) thunderstormtops appear dark red.



Figure 11: GCES visible image at 2045 UTC on May 27, 1997, showi ng cl ose-
up of thunderstorm devel opnent over Texas.

Figure 12: GCES colorized infrared i mage at 2345 UTC on May 27, 1997,
showi ng conti nued expansi on of thunderstorns over Texas.

Figure 13: NEXRAD base reflectivity inmage of the Jarrell, TX tornado event
taken fromlevel Il data fromthe Austin, TX WBR-88D radar site.

Figure 14: NEXRAD base velocity image at 2043Z on May 28, 1997. The col or
green has been assigned to the winds noving toward the radar site and red
for winds noving away fromthe radar site. The nore intense the colors,
the greater the wind velocity. Cyclonic rotation occurs when the maxi mrum
i nbound wind is to the left (as seen fromthe radar) and the maxi num
outbound wind is to the right. Note the intense gate-to-gate
(side-by-side) azinmuthal shear indicated by the arrow. These inmages were
obt ai ned using NEXRAD level |l data fromthe Austin, TX WBR-88D radar site.

ADDITIONAL INFORMAT 10N

Additional satellite inages, novie |oops, and NEXRAD i mages are avail abl e
on NCDCs WMV pages for these events--accessible at

http: //ww. ncdc. noaa. gov/ rcsg/ weat her-events. ht M. Additional data
(surface observations, precipitation anmounts, upper air data, satellite

i mges, and NEXRAD data) are avail able from NCDC as foll ows:

Phone: 704-271-4800

Fax: 704-271- 4876
Emai |l : orders@ecdc. noaa. gov
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